Black men in England have three times the age-adjusted incidence of diagnosed prostate cancer as compared with their White counterparts. This population-based retrospective cohort study is the first UK-based investigation of whether access to diagnostic services underlies the association between race and prostate cancer. Prostate cancer was ascertained using multiple sources including hospital records. Race and factors that may influence prostate cancer diagnosis were assessed by questionnaire and hospital records review. We found that Black men were diagnosed an average of 5.1 years younger as compared with White men (Po0.001). Men of both races were comparable in their knowledge of prostate cancer, in the delays reported before presentation, and in their experience of co-morbidity and symptoms. Black men were more likely to be referred for diagnostic investigation by a hospital department (P ¼ 0.013), although general practitioners referred the large majority of men. Prostate-specific antigen levels were comparable at diagnosis, although Black men had higher levels when compared with same-age White men (Po0.001). In conclusion, we found no evidence of Black men having poorer access to diagnostic services. Differences in the run-up to diagnosis are modest and seem insufficient to explain the higher rate of prostate cancer diagnosis in Black men. Radical treatment can cure localised prostate cancer, but can lead to serious side effects, and many untreated men do not develop advanced disease (Albertsen et al, 2005) . Risk factors and prognostic factors are needed to identify those men with an increased chance of developing cancer and of seeing that cancer progress, as these men have a more favourable balance of risks and benefits when undergoing screening tests and radical treatment. Black race is one of very few factors supported by convincing evidence (Gronberg, 2003) . Surveillance, Epidemiology, and End Results (SEER) data from the United States indicate that Black men are 2.4 times more likely to die of prostate cancer than White men of the same age (US Cancer Statistics Working Group, 2005). In England, where prostate-specific antigen (PSA)-based screening is uncommon, the PRostate Cancer in Ethnic SubgroupS (PROCESS) study has demonstrated Black men to have 3.1 times the incidence of prostate cancer as compared with their same-age White counterparts . Black men also have a poorer prognosis than similar age White men. A meta-analysis of US data found the disease-specific case-fatality rate to be 29% higher . The higher rate of prostate cancer in Black men may arise from a genuinely higher incidence, or alternatively there may be an equal incidence of prostate cancer but a greater likelihood of diagnosis among Black men. US studies suggest that Black men have worse access to health care generally (Institute of Medicine, 2001), and may have poorer access to PSA testing in particular (Freedland and Isaacs, 2005) , although a recent study has found Black men aged 40 -49 years to be subject to a higher rate of testing (Ross et al, 2008) . If Black men follow a different pathway to diagnosis compared with White men, the relative incidence of prostate cancer in US Black men may be obscured, making the role of disease biology difficult to investigate. As the UK National Health Service has an ethos of health-care equity (Whitehead, 1994) , it is possible that differences in the diagnostic pathways followed by Black men and White men are avoided, in which case the higher incidence of prostate cancer in Black men in the UK PROCESS cohort could be more confidently attributed to a biological mechanism. Consequently our objective, in this study of the PROCESS cohort, is the first UK-based investigation of the pathways to prostate cancer diagnosis followed by Black men and White men in terms of demographic measures, knowledge concerning prostate cancer, time from symptoms to presentation and the reasons for delayed presentation, symptoms at presentation, referral pathways to diagnosis, and PSA level at diagnosis.
Radical treatment can cure localised prostate cancer, but can lead to serious side effects, and many untreated men do not develop advanced disease (Albertsen et al, 2005) . Risk factors and prognostic factors are needed to identify those men with an increased chance of developing cancer and of seeing that cancer progress, as these men have a more favourable balance of risks and benefits when undergoing screening tests and radical treatment. Black race is one of very few factors supported by convincing evidence (Gronberg, 2003) . Surveillance, Epidemiology, and End Results (SEER) data from the United States indicate that Black men are 2.4 times more likely to die of prostate cancer than White men of the same age (US Cancer Statistics Working Group, 2005) . In England, where prostate-specific antigen (PSA)-based screening is uncommon, the PRostate Cancer in Ethnic SubgroupS (PROCESS) study has demonstrated Black men to have 3.1 times the incidence of prostate cancer as compared with their same-age White counterparts . Black men also have a poorer prognosis than similar age White men. A meta-analysis of US data found the disease-specific case-fatality rate to be 29% higher .
The higher rate of prostate cancer in Black men may arise from a genuinely higher incidence, or alternatively there may be an equal incidence of prostate cancer but a greater likelihood of diagnosis among Black men. US studies suggest that Black men have worse access to health care generally (Institute of Medicine, 2001) , and may have poorer access to PSA testing in particular (Freedland and Isaacs, 2005) , although a recent study has found Black men aged 40 -49 years to be subject to a higher rate of testing (Ross et al, 2008) . If Black men follow a different pathway to diagnosis compared with White men, the relative incidence of prostate cancer in US Black men may be obscured, making the role of disease biology difficult to investigate. As the UK National Health Service has an ethos of health-care equity (Whitehead, 1994) , it is possible that differences in the diagnostic pathways followed by Black men and White men are avoided, in which case the higher incidence of prostate cancer in Black men in the UK PROCESS cohort could be more confidently attributed to a biological mechanism. Consequently our objective, in this study of the PROCESS cohort, is the first UK-based investigation of the pathways to prostate cancer diagnosis followed by Black men and White men in terms of demographic measures, knowledge concerning prostate cancer, time from symptoms to presentation and the reasons for delayed presentation, symptoms at presentation, referral pathways to diagnosis, and PSA level at diagnosis.
MATERIALS AND METHODS
PROCESS, a population-based retrospective cohort study, has been described earlier . Males resident in four study areas (North Bristol, South West London, South East London, and North East London) were observed during 1995 -1999 (Bristol) or 1997 -2001 . Cases of prostate cancer were ascertained from the following sequence of sources: (a) pathology databases and (North West London only) a urology department database, (b) hospital discharge diagnosis files, (c) PSA records 410 ng ml À1 , and (d) Cancer Registry (Bristol only). Where there was uncertainty, a panel of at least four urologists classified a case vignette as a 'clinical' (non-histological proven) case of prostate cancer, or excluded it due to a lack of evidence.
Men known to be alive were asked to complete a questionnaire including the 2001 census questions on ethnicity, with the next of kin being contacted if the man had died more than 6 months ago. Questionnaire information determined ethnicity for 37% of Black men and 45% of White men. If a man's ethnicity remained undetermined, we referred in turn to hospital records (62% of Black men, 50% of White men) and place of birth recorded on the death certificate (1% of Black men, 5% White men). Consultants recalled ethnicity for six men without other information.
The questionnaire also assessed demographic information, knowledge of prostate cancer, and delays in presenting with symptoms. If the questionnaire was not completed, occupation would be obtained from hospital records or the death certificate. Occupations were classified as manual or non-manual according to the Registrar General's scheme (see http://www.statistics.gov.uk/). Postcodes were linked to 1998 electoral wards (http://www. edina.ac.uk/), then to the Index of Multiple Deprivation (IMD) score for the year 2000 (http://www.neighbourhood.statistics. gov.uk/). There are six domains (income; employment; health deprivation and disability; education, skills and training; housing; and geographical access to services) that determine the index score for an area, higher scores indicating greater deprivation.
Trained research nurses reviewed hospital records using a standard proforma (copies available from the authors), extracting information on delays in presentation, the presence of co-morbid illnesses contributing to the Charlson Index (Charlson et al, 1987) , symptoms at presentation, diagnosis in the absence of symptoms, and referral pathways. To calculate the Charlson index for a man, each of his co-morbid conditions was assigned a weight (e.g., 1 ¼ myocardial infarct, 2 ¼ leukaemia, 3 ¼ moderate or severe liver disease, and 6 ¼ AIDS) and the weights were added together (Charlson et al, 1987) . Although three centres completed reviews for more than 85% of cases, time constraints restricted attention to a sample of cases (70% of Black men and 42% of White men) at the North East London centre. In addition, an attempt was made to retrieve a measurement of each man's PSA level from around the time of diagnosis and prior to any treatment.
The South West Multi-Centre Research Ethics Committee approved the PROCESS study.
Statistical analysis
Multivariable regression models estimated the associations between race and binary factors (logistic regression), unordered categorical factors (multinomial regression), and ordered categorical factors (ordered logistic regression) (Kirkwood and Sterne, 2003) . Analyses were centre and age adjusted by including each of these covariates in regression models as four dummy variables, distinguishing the five study centres and five age categories. CI denotes confidence interval, and P-values are two-tailed throughout. Analyses were undertaken using Stata version 10 (StataCorp, TX, USA, 2007).
RESULTS
Reviews of hospital records were available for 87% (474 out of 547) of Black men and 75% (993 out of 1319) of White men; questionnaire data for 38% (210) of Black men and 46% (601) The questionnaire assessed men's knowledge of prostate cancer, the responses in Table 1 being taken from those questionnaires completed by the men themselves (i.e., excluding questionnaires completed by next of kin). More White men correctly identified ageing as an important cause of prostate cancer (Po0.001), whereas just under half of both Black men and White men correctly identified family history as an important cause. About two-thirds of both Black men and White men correctly omitted smoking from their list of risk factors. Several dietary components are suspected risk factors for prostate cancer, and thus with some justification around a one-third of both Black men and White men identified bad diet as a risk factor. With similar justification, a small number of men identified obesity as a risk factor, with strong evidence that White men were more likely to select this factor (P ¼ 0.002). Black men were more likely to identify chemical exposure (P ¼ 0.026) and infection (P ¼ 0.041), although convincing evidence is yet to result from studies of these factors (Van Maele-Fabry and Willems, 2003; Wagenlehner et al, 2007) . Few men volunteered other causes, notably race, which was missing from the list provided. Further into the questionnaire men were asked whether there was a difference in prostate cancer risk between Black men and White men and if so which men were at higher risk. Black men were less likely to take the 'do not know' option allowed for this question, and were more likely to know that Black men are at higher risk (Po0.001; Table 1 ).
In 1997, there were 54 new cases of prostate cancer for every 10 000 men aged 65 or over in the United Kingdom (www.cancer. org.uk), Black men and White men being equally prone to overestimate this figure (Table 1) . More Black men correctly stated lung cancer to be more or equally common to prostate cancer (P ¼ 0.033), whereas more White men were correct in stating that testicular cancer was less common than prostate cancer (Po0.001; male cancer incidences per 100 000 person years in 1997 were 70 for prostate cancer, 77 for lung cancer; and 6 for testicular cancer).
Information on any delay between the appearance of symptoms and first presentation to a doctor was collected from hospital records and through an item in the questionnaire. There was 84% agreement for the 91 men with information from both sources, and as the questionnaire data and hospital records data supported identical conclusions, only the former are presented (Table 2 ). There was no convincing evidence of Black men delaying their presentation more than White men with more than half of all men seeking attention within 3 months of symptoms developing. More than 95% of all men were able to provide at least one reason for their delayed presentation, with Black men more likely to report each of the reasons in Table 2 . Once differences in age were accounted for, Black men were more likely to be concerned that their symptoms may be due to something serious (Po0.001), were more embarrassed by their symptoms (P ¼ 0.009), and were more likely to dislike seeing their doctor in general (P ¼ 0.030).
Black men and White men were equally likely to present with co-morbid conditions (Table 3) . Around 10% of men of both races presented with symptoms suggestive of metastases, and around two-thirds of all men presented with lower urinary tract symptoms (LUTS), predominantly storage and voiding symptoms (Table 3) . There was weak evidence that Black men were more likely to be Data from questionnaire; 92 men reported not being able to remember the length of the delay, although most of these could provide a reason for the delay. Counts are the number of men providing the specified response.
diagnosed in the absence of symptoms following a PSA test (P ¼ 0.052), although this association was attenuated after accounting for the age difference. Referrals to a specialist for diagnosis, an urologist in 97% of cases, came from general practitioners, accident and emergency departments, and other hospital departments. Age-and centreadjusted multinomial logistic regression analyses provided evidence that the presence of symptoms (Po0.001) and race (P ¼ 0.013) were independently associated with the source of the referral (Table 4 ). In particular, although general practitioners were by far the most common source of referral for all men, Black men were more likely than White men to be referred by the emergency department (odds ratio 1.66, 95% CI: 1.02 -2.70) or another hospital team (odds ratio 1.67, 95% CI: 1.17 -2.39). An age-and centre-adjusted logistic regression analysis, including referral source, race, and symptoms as covariates, indicated that referral source was associated with diagnosis as an inpatient (Po0.001) but that symptoms at diagnosis were not (P ¼ 0.25). Evidence of Black men being less likely to be diagnosed as inpatients was apparent in a centre-adjusted analysis (P ¼ 0.011), but the association was largely explained by the younger age of the Black men (age-and centre-adjusted odds ratio ¼ 0.75, 95% CI: 0.49 -1.15; P ¼ 0.19). A pretreatment PSA level at diagnosis was available for 458 Black men and 921 White men. The level was 10 ng ml À1 or less for 121 (26%) Black men and 226 (25%) White men, was more than 10 ng ml À1 but no more than 20 ng ml À1 for 79 (17%) Black men and 199 (22%) White men, and was more than 20 ng ml À1 but no more than 100 ng ml À1 in 163 (36%) Black men and 303 (33%) White men. A centre-adjusted comparison of these PSA levels between Black men and White men provided no convincing evidence of a difference (ordered logistic regression odds ratio 1.14, 95% CI: 0.92 -1.41, P ¼ 0.23), but there was strong evidence of higher levels in Black men when differences in age at diagnosis were accounted for (odds ratio 1.59, 95% CI: 1.27 -1.99, Po0.001).
DISCUSSION
In this cohort of men in southern England, Black men were diagnosed with prostate cancer at a younger age than White men, lived in less affluent areas and were more likely to have been in a manual occupation. Knowledge of prostate cancer was comparable, with White men more likely to know of age as a risk factor and Black men more likely to know of their own higher risk of developing the disease. There was no evidence of Black men or White men being more likely to delay presentation with symptoms, although Black men reported more reasons if they had delayed presentation. At diagnosis, Black men and White men were equally likely to have co-morbidity, symptoms of metastatic prostate cancer, and LUTS. There was weak evidence that Black men were more likely to have had their PSA level measured in the absence of symptoms, although this difference appeared to be due to the younger age of the Black men at diagnosis. Compared with White men of the same age, Black men were more likely to have been referred for diagnosis by a hospitalbased team. At the time of diagnosis, Black men and White men had comparable PSA levels, although evidence of higher levels in Black men emerged when compared with their same-age White counterparts.
Our finding that Black men are diagnosed 5 years earlier than White men is in part explained by differences in the study population age distributions of these two groups. This is not a complete explanation as there is evidence of an interaction between race and age in the PROCESS study cohort (Po0.001), with the higher relative rates for Black men compared with White men being more marked for the younger age groups . This interaction was not found for the US-based Health Professionals Follow-up Study (Giovannucci et al, 2007) , but analysis of US SEER data still finds Black men to be diagnosed when an average of 3 years younger than White men (Karami et al, 2007) , in the absence of marked racial differences in age distribution in the United States.
It is possible that Black men are developing prostate cancer at the same age on average as White men but are being diagnosed earlier, this partially explaining the apparently higher incidence rate in Black men. This explanation is unlikely for the following reasons: (i) Black men were more likely to be in less affluent socioeconomic positions, such positions being associated with poorer access to health-care services (Nazroo, 1997); (ii) although Black men are more likely than White men to know of their own higher risk for prostate cancer, this knowledge was far from widespread in the study population, as has been observed elsewhere (Schulman et al, 2003) ; (iii) there was no evidence that Black men sought medical attention earlier for their symptoms, in line with data from the 'National Survey of NHS patients: Cancer' (Neal and Allgar, 2005); (iv) it is unlikely that Black men were subject to a higher rate of incidental detection, as they were no more likely to have co-morbidities or LUTS, and a higher chance of having been referred for diagnostic investigation by a hospital department is in the context of the large majority of all men having been referred by their GP. There was weak evidence of more Black men being diagnosed in the absence of symptoms following a PSA test, but this is largely explained by higher rates of PSA testing in younger men in the study population. In any case PSA levels, and the prevalence of symptoms suggestive of metastases, are comparable between Black men and White men, both these factors suggesting diagnosis at a similar stage of the disease. Consequently, the diagnosis of prostate cancer in Black men at an earlier age may be due to a greater biological susceptibility to the disease.
Our study is limited by its retrospective design, and the consequent reliance on extracting data from routine medical records and on the information recalled by men when completing the questionnaires. However, although the completeness and accuracy of measurements derived from routine records is of general concern, there is no reason to expect differences in record keeping practice for Black patients and White patients to introduce bias into our results. The detailed questionnaire may have been off-putting for some men, and it may be that those men who failed to return the questionnaire are more likely to have difficulty accessing health-care services (Wolf et al, 2006) . Consequently measures derived from the questionnaire should be interpreted with this possible bias in mind.
In conclusion, differences in knowledge of prostate cancer, comorbidity, testing rates, presentation following the appearance of symptoms, and referral pathways, are modest and seem insufficient to explain the higher rate of prostate cancer diagnosis in Black men compared with their White counterparts. We found no evidence that Black men had better or worse access to diagnostic services, our data being consistent with a genuinely higher prostate cancer incidence rate in Black men. Comparable PSA levels between Black men and White men suggest that diagnosis occurs at a similar disease stage; future studies of the PROCESS cohort will ascertain whether clinical management and prognosis are also comparable.
